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Severe Rheumatoid Arthritis Developing in Conjunction with Gorlin Syndrome

To the Editor:
Gorlin syndrome, also known as nevoid basal cell carcinoma syndrome, is a rare multisystemic genodermatosis classically characterized by the development of numerous basal cell carcinomas (BCC) 1, 2, 3 . Gorlin syndrome is caused by germline inactivating mutations in the patched (PTCH) gene, resulting in constitutively active hedgehog signaling 1, 2 . The hedgehog signaling pathway is important in the regulation of stem cell and progenitor cell proliferation, the maintenance and regeneration of adult tissues, and finally in carcinogenesis, including the development of sporadic BCC 2, 4 . Vismodegib, an oral inhibitor of hedgehog signaling, has demonstrated efficacy in Gorlin syndrome, as well as in patients with locally advanced or metastatic BCC 2, 4 .
Recently, dysregulated hedgehog signaling has also been implicated in the pathogenesis of rheumatoid arthritis (RA). Hedgehog signaling is highly active in the synovium of patients with RA in vivo, as well as in cultured fibroblast-like synoviocytes (FLS) from patients in vitro 5, 6 . In a mechanistically similar fashion to the malignant keratinocytes within BCC, hedgehog pathway activation in FLS results in synoviocyte proliferation, synovial hypertrophy, pannus tissue formation within the joint space, and ultimately joint destruction 5, 6, 7 . Further, FLS exposed to antagonists of the hedgehog signaling pathway, or small interfering RNA targeting members of the hedgehog signaling pathway, demonstrate decreased proliferation as compared to untreated FLS 6, 8 .
We describe a case of severe RA developing in conjunction with the appearance of multiple BCC in a patient with Gorlin syndrome. Clinical improvement in both the tumor burden and the patient's RA symptoms was observed after 6 months of treatment with the hedgehog signaling pathway inhibitor vismodegib. A 65-year-old woman with a history of Gorlin syndrome and RA presented for medical and surgical evaluation of numerous BCC. The patient was previously diagnosed with Gorlin syndrome at age 28 based on the presence of 3 major and 2 minor criteria. The major criteria included (1) > 10 BCC first appearing in early adulthood; (2) 3 or more palmar pits; and (3) bilamellar calcification of the falx cerebri. The minor criteria include skeletal abnormalities such as scoliosis, and hypertelorism 3 . The patient also reported a symmetrical and polyarticular inflammatory arthritis of the hands, wrists, elbows, shoulders, knees, and feet, associated with morning stiffness, which first presented in close temporal proximity to the diagnosis of Gorlin syndrome. The patient was diagnosed with RA on the basis of clinical and laboratory findings, including an elevated rheumatoid factor, erythrocyte sedimentation rate, and C-reactive protein, and the patient was managed by rheumatology with prednisone, nonsteroidal antiinflammatory drugs, and hydroxychloroquine.
Physical examination revealed numerous large, erythematous and ulcerated plaques with brown-black pigmentation scattered on the scalp, face, and trunk ( Figure 1 ). The patient was also found to have ulnar deviation, large subcutaneous nodules overlying the elbows, and skeletal deformities of the wrists, hands, and feet ( Figure 2 ). Histological examination of a representative plaque on the back revealed a superficial and nodular pigmented BCC (Figure 3) .
The patient was not a candidate for radiation therapy given the history of Gorlin syndrome, and the patient subsequently declined surgical interventions including Mohs micrographic surgery. The patient was started on vismodegib, and at the 6-month followup there was a significant reduction in the BCC tumor burden, with marked improvement in the degree of erythema, ulceration, and morbidity associated with wound care. The patient also reported subjective improvement in the severity of her RA symptoms, including a significant reduction in the tenderness of the bilateral wrists, shoulders, and knees. The patient's RA disease activity was quantified at baseline and after 6 months of treatment with vismodegib using the RA Clinical Disease Activity Index (CDAI) 9 . The CDAI is a validated disease activity measure for point-of-care clinical use in patients with RA, and is able to reliably reflect changes in disease activity over time, as well as 1447 Letter 
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The on October 19, 2017 -Published by www.jrheum.org Downloaded from discriminate between low, moderate, and high disease activity states 9, 10 . The patient's CDAI score decreased from a value of 21 before treatment with vismodegib, reflecting moderate clinical disease activity, to a value of 9 after treatment with vismodegib, reflecting low clinical disease activity. There were no other changes in medications during this period.
Although not classically associated with Gorlin syndrome, RA shares similar pathophysiological mechanisms involving overactive hedgehog signaling, which results in synoviocyte proliferation, pannus tissue formation, and joint destruction. It is conceivable that an individual genetically predisposed to developing RA, who also carries a germline inactivating mutation in PTCH, may develop a particularly severe phenotype of RA driven by aberrant hedgehog signaling. This preliminary clinical observation supports the shared mechanistic pathophysiology of Gorlin syndrome, sporadic BCC, and RA, and suggests that pharmaceutical inhibition of hedgehog signaling may be a viable therapeutic target for patients with RA, in addition to patients with Gorlin syndrome and locally advanced or metastatic BCC. 
